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Global Food Trade Network

Rice Trade Network, 2009
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Figure: By Puma M J, Bose S, Young Chon S and Cook B | 2015
Assessing the evolving fragility of the global food systemy Environ. Res.
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Systemic Risk in the Global Food System

Figure: Bank run on Northern
Rock in 2007. By Dominic Alves
from Brighton, England
Northern Rock Queue, CC By
2.0.
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Systemic Risk in the Global Food System

Figure.: Bank run on Nc?rt.hern Figure: A food protest in Mexico
Rock in 2007. By Dominic Alves .

from Brighton, England in 2008. By The Road to the
Northern Rock Queue, CC By Horizon CC BY-NC-ND 3.0
2.0.
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Lessons from Complex Systems Theory

@ Generic indicators of systemic risk exist.
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Lessons from Complex Systems Theory

@ Generic indicators of systemic risk exist.

@ Network structure affects systemic risk.
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Connectivity and Homogeneity

Wheat, 1992-1996 o Wheat, 2005-2009

Export strength, s, (tonne)

b Number (:fn;xpoﬂ connectioll: Ko "
Figure: By Puma M J, Bose S, Young Chon S and Cook B | 2015
Assessing the evolving fragility of the global food system Environ. Res.
Lett. 10 24007 IOPscience. CC By 3.0.
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Short Term Shocks

Figure: By National Oceanic and Atmospheric Administration. Public
domain, via Wikimedia Commons.
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Global Food Trade Intensification

Table 1. Complex-network metricsfor the global wheat and rice trade networksfor 19921996 and 20052009, Each valueis
an average value for the respective ime period (ie., 1992-1996 or 2005-2009). (Note: mmt stands for million metric tonnes. )

‘Wheat Bice
Network metric Symbol 1992-1996 2005-2009 19921996 2005-2009
Global trade, mmt yr~* Groad 116 157 2146 27
Number oflinks, - L 3925 6415 1671 2731

Figure: By Puma M J, Bose S, Young Chon S and Cook B | 2015
Assessing the evolving fragility of the global food system Environ. Res.
Lett. 10 24007 IOPscience. CC By 3.0.
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Changing Agricultural Patterns

a
’ A
20412059 ‘ﬁ i
S
i Wheat
b
Maize

2081-2099

Figure: By Pugh T.A.M., Muller C., Elliot J., Deryng D., Folberth C.,
Olin S., Schmid E. and Arneth A. 2016 Climate analogues suggest
limited potential for intensification of production on current croplands
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‘World Population 1965 - 2050

Billion people

‘C}I DmEIE clm‘clmlc‘mlc
§F 88 5FRREREREZR
Year

O Developing countries B Developed countries

Source: Population Division of the Department of Economic and Social Affairs of the United

Nations Secretariat (2007)
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2-2013 North American Drought

U.S. Drought Monitor Av9:st2!.201

Intensity:

DO Abnermally Dry
D1 Drought - Moderate
D2 Drought - Severe

I D3 Drought - Extreme
Il D4 Crought - Exceptional

Orought Impact Types:
r~ Delineates deminant impacts

S = Short-Term, typically <6 months
(e.9. agrioulture, grasslands)

L= Lang-Term, typically >6 months

{e.g. hydrology, ecology) QSD A ") %

The Drought Monitor focuses on broad-scale candifions o\

Local it may vary. See P text summary

for forecast statements Released Thursday, August 23, 2012
http://droughtmonitor.unl.edu/ Author: Michael Brewer/Liz Love-Brotak, NOAA/NESDIS/NCDC
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20102011 Global Food Cirisis

Figure: Protesters celebrate in Tahrir Square on Feburary 11, 2011. By
Jonathan Rashad (Flickr) CC By 2.0 via Wikimedia Commons.
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Crop Diseases

Figure: Close up of wheat leaf rust. Photo by James Kolmer. Agricultural
Research Service, USDA Image Number D519-1
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Marchand Model

Y

Gountry receives shock at teraton t |—> Reduce reserve (R) untl depleted or
| shock absorbed

no

Are reserves (R) depleted?

T yos
v

Block outgoing trade flows
(1.2 trade flow can only decrease)

| Roduce domestic consumptian (C)
] by fraction 1, of residual shock

v yes

Reduce exports (£} and

increase imparts (1) o all

! unblocied links in proportion to
srent volume on link

Compute new shock received ] i +
from other countries !
] Reduce domestic consumption (C)
! 4o absarb any resicual shock
o |

1 Update reserves (R), domestic
Fae il shooks been absarbed consumption (C). net supply (S), rade
intermaty (no change intrace)?  J¢| %" a1 eraon (49

i yes

End simulation

Figure: Figure 1 from Reserves and trade jointly determine exposure to
food supply shocks Philippe Marchand et al 2016 Environ. Res. Lett. 11
095009 doi:10.1088/1748-9326,/11/9/095009
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Time Periods

@ 1996-2000 Food Trade Network
@ 2006-2010 Food Trade Network
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Model Simulation Organization

Model Parameters

e Fraction of production f, = 0.20
@ Fraction of reserves f, = 0.5

@ Fraction of consumption f. = 0.01
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Model Run

Model Run

Network

Initialized with historical data | | Afghanistan
from one of the time
periods.
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Results and Discussion

Supply Hits

Ny

1996-2000 2006-2010
48.00 61.6
35.8 48.8
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Results and Discussion

African Supply Hits

African Hits by Epicenter 1996-2000
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African Supply Hits

African Hits by Epicenter 2006-2010
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African Supply Hits

Change in African Hits by Epicenter

TP

S
i«

40
20

-20
-40

Roland Maio, Dr. Michael Puma Improving the Resilience of African Countries to Food Shock



Results and Discussion

Consumption Hits

19962000 2006-2010
Nhe 10.0 8.7
Np 17.2 10.7
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African Consumption Hits

African Consumption Hits by Epicenter 1996-2000
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African Consumption Hits

African Consumption Hits by Epicenter 2006-2010
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African Consumption Hits

Change in African Consumption Hits by Epicenter
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Results and Discussion

Trade Volumes

G A A AIG%  Ai/A%
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Results and Discussion

Trade Volumes

G A A AIG% Ai/A%
19962000 | 9335 ] 1388 | 75 14.9% | 5.41% |
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Results and Discussion

Trade Volumes

G A A AIG%  Ai/A%

1996-2000 [ 9335 | 138.8| 7.5 14.9% | 5.41%
2006-2010 | 1,200.0 | 209.8 | 85| 17.5% | 4.1%
A 2665 71.0| 10| 26% | -14%

A% [ 285% | 51.2% | 13.2%
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Results and Discussion

Supply Hits (Part 2)

1996-2000 2006-2010

s 35.8 48.8

NiA 26.4 39.1
A 9.4 9.7

A% | -26.3% -19.9%
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Results and Discussion

Consumption Hits (Part 2)

1996-2000 2006-2010

N 17.2 10.7

NiA 13.3 9.3
A -3.9 -1.4

A% | -22.4% -13.5%
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Summary

o Intensifying dependence on extra-African cereals imports.
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Summary

Summary

o Intensifying dependence on extra-African cereals imports.

@ Declining intra-African trade.
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Summary

Summary

o Intensifying dependence on extra-African cereals imports.
@ Declining intra-African trade.

@ Intra-African trade is still critical to African food security.
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